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Not only are flame retardants detectable in Dun-can’s body, he’s swimming in them: his flame retardant level is 10 times the average U.S. 
resident, and 200 times the average Swede. Is there any 
consolation in this? Perhaps—if Duncan catches fire, he 
should not burn... 
Who are these chemicals?
Anthropogenic, or man-made, chemicals began appear-
ing on the scene with regularity in the late 19th century. 
Their production limped along until the 1960s, at which 
time production exploded exponentially—pesticides, 
dyes, medicines, flavorings, perfumes, plastics, solvents, 
plasticizers, preservatives. They have made our life bet-
ter and easier—medicines to fight disease, plasticizers to 
create tubing that delivers intravenous fluids, preserva-
tives that prevent wood from rotting.  We are now ex-
posed to more than 100,000 chemicals in our daily lives. 
We use 2.5 million tons of pesticides each year to pre-
vent diseases like yellow fever, malaria, and West Nile 
virus. Our use of pesticides has increased 50-fold since 
the 1950s, and estimates are that not using pesticides 
would lead to a rise in food prices, a loss in jobs, and 
an increase in world hunger. But as scientists observed 
the chemical world around them, especially in the lat-
ter half of the 1900s, they discovered two things. The 
first was that pesticides were harmful to life. Originally 
developed to kill mosquitoes that carry malaria, DDT 
Dodge this: do environmental chemicals impact your health?
Gale Carey, Ph.D.
Nutritional Sciences Program
Molecular, Cellular, and Biomedical Sciences
was highlighted in Rachel Carson’s Silent Spring 2 as the 
culprit responsible for thinning eggshells and reducing 
survival of the bald eagle, peregrine falcon, and osprey. 
The second thing scientists learned was that once 
we stopped producing pesticides—DDT production 
was halted in the U.S. in 1972—they didn’t go to that 
mythological place called “away.”3 They persisted—for 
decades.4, 5 In a 2009 survey of 500 U.S. kitchen floors 
for 24 pesticides, DDT showed up in 41 percent and 
chlordane (another banned pesticide) in 74 percent of 
the households.6 How unfortunate is it that our chil-
dren take the brunt of this, being low to the ground and 
quick to pop curious gravity-bound morsels into their 
mouths.
Another burgeoning category of chemicals is phar-
maceuticals. Ever wondered what happens to the chemi-
cals in a birth control pill? Once the synthetic estrogen 
prevents pregnancy and is eliminated from the body, 
it, too, goes “away,” into wastewater, past the treat-
ment plant, and into our waterways. Do these estrogens 
contribute to the increasing phenomenon of male fish 
becoming female?7 Triclosan, the antibacterial chemical 
in liquid soaps,8 not only skips past wastewater treat-
ment plants and arrives in estuaries and coastal waters 
of South Carolina and Florida, it gets into the bodies of 
bottlenose dolphins.9 Does that mean these chemicals 
can get into us?
My journalist-as-guinea-pig experiment is taking a disturbing turn. A Swedish chemist 
is on the phone, talking about flame retardants, chemicals added for safety to just about 
any product that can burn. Found in mattresses, carpets, the plastic casing of televi-
sions, electronic circuit boards, and automobiles, flame retardants save hundreds of lives 
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Enter: Biomonitoring
Biomonitoring is assessing human exposures to natu-
ral and synthetic chemicals by analyzing samples of 
a person’s tissues and/or fluids.10 Chemicals that have 
entered the body leave their mark—the chemical itself, 
its breakdown product, or its aftereffects. Blood, urine, 
breast milk, even hair and nails are common media for 
biomonitoring. 
The U.S. Centers for Disease Control and Prevention 
conducts a national biomonitoring program and pub-
lishes their findings in the National Report on Human 
Exposure to Environmental Chemicals.11 Blood and 
urine samples from a random sample of people ages 
1–80 across the country are analyzed for chemicals and 
their metabolites. In their third report, covering 2001–
2002, 148 chemicals were measured. What do they find? 
First, they find there’s no escape. If chemicals are 
in our soil, air, dust, or water—even if they are not in 
our food supply—they are in us. Second, they find that 
biomonitoring data can tell us if situations are get-
ting better or worse. For example, in 1994, 4.4 percent 
of young children had dangerously high levels of lead 
in their blood. By 2000, this decreased to 2.2 percent. 
So our efforts to reduce lead exposure for children are 
working.
What about locally? We recently completed a 
biomonitoring study of forty lactating women in the 
Seacoast area of New Hampshire.12 We wanted to know 
the breast-milk levels of flame retardants—the same 
compounds in David Ewing Duncan’s body. Given that 
the breastfed infant is at the top of the food chain, just 
what are we inadvertently feeding our children?
Our sample population had levels of flame retardants 
that were 10–100 times that of breast milk from Europe-
an women. There was no association between a woman’s 
breast-milk level of flame retardants and her living envi-
ronment, her age, her body size, and even what she ate, 
with one exception: the more fruit a woman ate during 
pregnancy, the lower the flame retardant levels in her 
milk. So there’s pollution within. So what?
What me, worry? 
In 1989, Theo Colborn observed that offspring of ani-
mals around the Great Lakes were afflicted with abnor-
malities in reproduction, metabolism, thyroid function, 
and sexual development—all systems that are driven by 
hormones. Colborn’s work spawned an historic meeting 
of scientists in 1991 at the Wingspread Conference Cen-
ter and gave birth to the endocrine disruptor hypoth-
esis: a large number of man-made chemicals released 
into the environment, as well as a few natural ones, have 
the potential to disrupt the endocrine system of ani-
mals, including humans.13, 14 
Because hormones are the most powerful biochemi-
cals in our bodies, what happens when their actions are 
disrupted?  Can chemicals that masquerade as estrogen 
cause an earlier start of menstruation in girls?15 Can 
chemicals that interfere with thyroid hormones lower a 
person’s metabolism and cause obesity?16   
Research on endocrine disrupting compounds, or 
EDCs, is thriving,17 with some 20,000 scientific papers 
published to date on the topic. UNH is contributing 
to this effort.18 Our lab and that of our colleagues has 
documented that flame retardants given to rats disrupt 
fat cell response to hormones,19 promote preference for 
sweet beverages,20 and cause weight gain.21 These data 
suggest that flame retardants could be obesogens—
chemicals that promote obesity. 
And that’s just the tip of the iceberg. We know that 
factors like the age, mixture, and dose of chemicals to 
which you are exposed will determine how your body 
responds. Note, however, that our experiments are on 
rats; we can’t do these experiments on people. But we 
can observe, like scientists in Denmark, who have cor-
related a decline in sperm count with a rise in environ-
mental chemicals. Scientists recognize, however, that 
correlation is not cause and effect. Case in point: the 
number of sunbathers at Hampton Beach directly cor-
relates with the number of sunny days. Do sunbathers 
cause sunny weather? No. So a broader question is: how 
certain do we need to be about this cause and effect?
Scientists love certainty, or at least knowing the prob-
ability of being certain. For example, we know that 
administering a flame retardant to a rat will reduce its 
thyroid hormone levels to 20 percent of normal. We 
can say this with 95 percent certainty (that is, P<0.05), 
admitting that there’s a 5 percent chance that the flame 
retardant has no effect on thyroid hormone levels. Alas, 
even in the best of worlds, there’s no such thing as com-
plete certainty.
The European Union gets this. It subscribes to the 
Precautionary Principle: When the health of humans 
and the environment is at stake, it may not be necessary 
to wait for scientific certainty to take protective action. 
So in June 2007, the EU signed REACH—Registration, 
Evaluation, Authorisation, and Restriction of Chemi-
cal substances—into law.22 REACH aims to improve 
the protection of human health and the environment 
through the better and earlier identification of the 
intrinsic properties of chemical substances. Industry 
is required to gather information on the properties of 
their chemical substances and register the information 
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in a central database in Helsinki. What are Americans 
doing?
Can we dodge this?  
Our planet has become our toilet bowl, our “away.” But 
in a closed system, “away” is “here.” So do we continue 
to ask “what do these chemicals do to us?” and wait un-
til all the evidence is in and we are certain? Or should 
we follow the Precautionary Principle and not allow 
monetary cost (as opposed to human health cost) to 
drive our moral fiber? American scientists say it’s time 
to act.23 But can we?  It means choosing health—not 
only of people, but of the planet—over the status quo.
Individually, environmental chemicals are impossible 
to dodge. David Ewing Duncan knows this firsthand. 
He saw his level of phthalates in his urine increase after 
showering and washing his hair (today’s personal care 
products are a great source of chemicals), and the level 
of mercury in his blood double after eating halibut and 
swordfish caught just beyond the San Francisco Bay.24 It 
is only collectively—through engaged activism and lob-
bying for regulation that will decrease human exposure 
to endocrine-disrupting chemicals—that we can dodge 
this.   
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